Denaturation and condensation of intracellular nucleic acids monitored by fluorescence depolarization of intercalating dyes in individual cells.
The intercalating binding of planar aromatic dye molecules to nucleic acids can be analyzed using fluorescence depolarization measurements of the dye molecules excited by linearly polarized light. In this study, we investigated the conformational changes of the intracellular DNA-dye complex in single cells. Flow cytometry, combined with a newly developed double-beam autocompensation technique, permitted rapid high-precision fluorescence depolarization measurements on a large number of individual cells. The dyes ethidium bromide (EB), propidium iodide (PI), and acridine orange (AO) were used in this study. Depending on the dye-to-phosphate ratio of the nuclear acid-dye complex, as well as on the spatial dye structure itself, internal and external binding sites can be monitored by fluorescence depolarization analysis. Both energy transfer and rotation and vibration of the dye molecules cause depolarization of the fluorescence emission. Differences in the concentration-dependent dye fluorescence depolarization values between PI and EB on one side and AO on the other side can be interpreted as a denaturation and condensation of double-stranded DNA regions by AO. We further show that the fluorescence polarization measurement technique can be used in an alternative way to monitor thermal denaturation of cellular DNA.